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Table 1 Absorptance, emittance and solar selectivity of different layers of the TiAlN/CrAlON/Si3N4 tandem absorber
Material   /
Cu 0.215 0.03 7.2
Cu/TiAlN 0.772 0.05 15.4
Cu/TiAlN/CrAlON 0.918 0.05 18.3























































60 70 80 90
Binding Energy (eV)
Al 2p 74.9 eV
(b)
522.5 527.5 532.5 537.5 395 400 405 410
(c)
O 1s 530.9 eV
532.6 eV
(d)
N 1s 401.3 eV
Binding Energy (eV) Binding Energy (eV)
Fig. 1 Core level XPS spectra of (a) Cr 2p, (b) Al 2p, (c) O 1s and (d) N 1s for the CrAlON coating.
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Fig. 2 Experimentally determined n and k values of the individual layers of the TiAlN/CrAlON/Si3N4 tandem absorber
deposited on copper substrates
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Table 2 Effect of 2 hrs annealing (in air) on the absorptance and emittance values of the TiAlN/CrAlON/Si3N4
tandem absorber
Annealing  
Temperature (°C) As-deposited Annealed  As-deposited Annealed 
300 0.951 0.955 +0.004 0.07 0.06 –0.01
400 0.947 0.941 –0.006 0.07 0.10 –0.03
500 0.946 0.935 –0.009 0.06 0.08 –0.02
550 0.947 0.927 –0.020 0.07 0.10 –0.03
575 0.945 0.871 –0.074 0.07 0.13 –0.07
600 0.955 0.861 –0.094 0.07 0.15 –0.08
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Fig. 4 Composite Raman spectra of as-deposited tandem absorber and tandem absorbers deposited on copper
substrates heat-treated up to 600°C for 2 hrs in air
550º C 600º C500º C
As-deposited 300º C 400º C
Ra = 21 nm Ra = 32 nm Ra = 46 nm
Ra = 106 nm Ra = 146 nm
























































Fig. 3 Three-dimensional AFM images of as-deposited tandem absorber and tandem absorbers heat-treated at 300,
400, 500, 550 and 600°C

















600 ºC for 2 hrs
550 ºC for 2 hrs
500 ºC for 2 hrs
400 ºC for 2 hrs
As-deposited
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Table 3 Effect of 2 hrs annealing in vacuum (5  10-4 Pa) on the absorptance and emittance values of the
TiAlN/CrAlON/Si3N4 tandem absorber
Annealing  
Temperature (°C) As-deposited Annealed  As-deposited Annealed 
700 0.943 0.928 –0.015 0.06 0.06 0.00
800 0.920 0.903 –0.017 0.06 0.04 –0.02
900 0.902 0.886 –0.016 0.04 0.05 +0.01
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Table 4 Effect of annealing (in air) on the absorptance and emittance values of TiAlN/CrAlON/Si3N4 tandem
absorber on copper substrates for longer durations
Annealing Time  
Temperature (ºC) (hrs) As-deposited Annealed  As-deposited Annealed 
300 150 0.941 0.908 –0.033 0.06 0.06 0.00
350 100 0.930 0.830 –0.100 0.05 0.05 0.00
450 50 0.926 0.816 –0.110 0.06 0.12 +0.06
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